All experiments were monitored by analytical thin layer chromatography (TLC). TLC was performed on precoated plates, 60 F 254 . After elution, plate was visualized under UV illumination at 254 nm for UV active material. Further visualization was achieved by staining KMnO 4 , ceric molybdate, or anisaldehyde solution. For those using the aqueous stains, the TLC plates were heated on a hot plate.
General information

General procedures and methods
Experiments involving moisture and/or air sensitive components were performed under a positive pressure of nitrogen in oven-dried glassware equipped with a rubber septum inlet.
Dried solvents and liquid reagents were transferred by oven-dried syringes or hypodermic syringe cooled to ambient temperature in a desiccator. Reactions mixtures were stirred in 4 mL sample vial with Teflon-coated magnetic stirring bars unless otherwise stated. Moisture in non-volatile reagents/compounds was removed in high vacuo by means of an oil pump and subsequent purging with nitrogen. Solvents were removed in vacuo under ~30 mmHg and heated with a water bath at 30−50 o C using rotary evaporator with aspirator.The condenser was cooled with running water at 0 o C.
Materials
All commercial reagents were purchased with the highest purity grade. They were used without further purification unless specified. All solvents used, mainly petroleum ether (PE) and ethyl acetate (EtOAc), were distilled. Anhydrous CH 2 Cl 2 was freshly distilled from CaH 2 and stored under N 2 atmosphere. THF, Et 2 O, toluene were freshly distilled from sodium/benzophenone before used.
General experimental procedure
Azlactone 1 (0.20 mmol, 2.0 equiv), catalyst CAT-4 (0.01 mmol, 0.1 equiv) and CaCl 2 (0.15 mmol, 1.5 equiv) were dissolved in CH 2 Cl 2 (2.0 mL) and stirred at 25 o C for 10 minutes. Then N-itaconimide 2 (0.2 mmol, 2 equiv) was added. The reaction mixture was stirred at 25 o C and monitored by TLC. Upon complete consumption of itaconimide 2, the reaction mixture was loaded onto a short silica gel column, followed by separation with flash chromatography using gradient elution with petroleum ether/ethyl acetate mixtures (15:1 to 3:1). Removing the solvent in vacuo, afforded product 3a-u. The ee was determined by HPLC analysis. CHIRALPAK AD-H (4.6 mm i. White solid; 57% yield; 95% ee; >20:1 d. 
Characterization of adducts
